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APPELLANTS' APPEAL BRIEF 



Sir: 



This in an appeal of Claims 1-2, 6-12, 16-25, and 28 currently pending in 
Appellants' application that were rejected by the Examiner in an Office Action (made 
FINAL) dated August 24, 2006. A timely Notice of Appeal was submitted by 
Appellants to the Patent and Trademark Office on November 21, 2006. Appellants' 
Appeal Brief is being timely submitted herewith in support of their appeal to the Board 
of Appeals and Patent Interferences (Board), together with the requisite fee of $500.00. 



I. Real Party in Interest 
The real party in interest is The General Electric Company, the assignee of 
Appellants'. 

II. Related Appeals and Interferences 
There are currently no appeals or interferences known to Appellants, Appellants' 
legal representative, or the assignee that will directly affect or be directly affected by or 
have a bearing on the Board's decision in the pending appeal. 
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IIL Status of Claims 
Claims 1-2, 6-12, 16-25, and 28 are currently pending and are the only 
rejected claims on appeal; Claims 3-5, 13-15 and 26-27 have been cancelled. A clean 
copy of Claims 1-2, 6-12, 16-25, and 28 on appeal appears in the attached Claims 
Appendix. 

IV. Status of Amendments 
No amendment was filed by Appellants pursuant to 37 C.F.R. 1.116(b) in 
response to the Final Office Action dated August 24, 2006. 

V. Summary of Claimed Subject Matter 
Appellants' claimed invention generally relates to ceramic compositions that 
provide several benefits when used to provide thermal barrier coatings 22 for metal 
substrates 14 of thermally protected articles 10, such as turbine components, exposed 
to high temperatures. (See, for example, paragraph [0012] at page 4 of Appellants' 
application; FIG. 4.) Appellants' claimed ceramic compositions comprise: (1) at least 
about 91 mole % (e.g., from about 92 to about 95 mole %) zirconia; and (2) from 
about 5 to about 8 mole % {e.g., from about 5.5 to about 6.5 mole %) of a stabilizer 
component comprising: (a) yttria in an amount of from about 4 to about 6 mole % 
{e.g., from about 4 to about 5 mole %) of the composition; and (b) lanthana in an 
amount of from about 0.8 to about 2 mole % {e.g., from about 0.8 to about 1.5 mole 
%) of the composition, wherein (3) the composition has a mole % ratio of lanthana to 
total stabilizing component of from about 0.15 to about 0.35 {e.g., from about 0.2 to 
about 0.3). (See, for example, independent Claim 1, as well as dependent Claims 2 
and 6-7; paragraph [0009] at page 3, paragraph [0021] at page 5, and paragraph [0028] 
at page 8 of the Appellants' application.) 

Thermal barrier coatings 22 prepared from these claimed ceramic 
compositions have a reduced or minimized tendency to sinter, including thermal 
barrier coatings prepared by physical vapor deposition (PVD) techniques, such as 
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electron beam physical vapor deposition (EB-PVD), that form columnar, strain- 
tolerant microstructures. Thermal barrier coatings 22 prepared from these ceramic 
compositions can also possess reduced intrinsic conductivity. As a result, the thermal 
barrier coatings 22 prepared from these ceramic compositions are able to maintain 
their reduced thermal conductivity over time and during exposure to higher 
temperatures, as well as temperature cycling. (See, for example, paragraph [0012] at 
page 4 of Appellants' application; FIG. 4.) 

Appellants' claimed invention also relates to thermally protected articles 14 
which comprise: (A) a metal substrate 14; and (B) a thermal barrier coating 22 
comprising: (1) at least about 91 mole % {e.g., from about 92 to about 95 mole %) 
zirconia; and (2) from about 5 to about 8 mole % {e.g., from about 5.5 to about 6.5 
mole %) of a stabilizer component comprising: (a) yttria in an amount of from about 
4 to about 6 mole % {e.g., from about 4 to about 5 mole %) of the composition; and 
(b) lanthana in an amount of from about 0.8 to about 2 mole % {e.g., from about 0.8 to 
about 1.5 mole %) of the composition, wherein (3) the composition has a mole % ratio 
of lanthana to total stabilizing component of from about 0.15 to about 0.35 {e.g., from 
about 0.2 to about 0.3). (See, for example, independent Claim 8, as well as dependent 
Claims 2 and 6-7; paragraphs [0009]-[0010] at page 3, paragraph [0021] at page 5, 
and paragraph [0028] at page 8 of the Appellants' application; FIG. 4.) 

The thermal barrier coating of Appellants claimed articles may comprise a 
bond coat layer 18 adjacent to and overlaying metal substrate 14, wherein the thermal 
barrier coating 22 is adjacent to and overlies the bond coat layer 18. (See dependent 
Claim 9; paragraph [0031] at page 9 of Appellants' application; FIG. 4.) The claimed 
thermal barrier coating may have a thickness of from about 1 to about 100 mils and 
may have a strain-tolerant columnar structure. (See dependent Claims 10-11; 
paragraph [0012] at page 4 and paragraph [0032] at page 10 of Appellants' 
application.) The claimed thermally protected article 10 may be a turbine engine 
component, for example, a turbine shroud, wherein the thermal barrier coating 22 has 
a thickness of from about 30 to about 70 mils, or a turbine airfoil, wherein the thermal 
barrier coating has a thickness of from about 3 to about 15 mils. (See dependent 
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Claims 18-20; paragraph [0012] at page 4 and paragraph [0032] at page 10 of 
Appellants' application; FIG. 4.) 

Appellants' claimed invention further relates to a method for preparing a 
thermal barrier coating 22 on an underlying metal substrate 14, the method comprising 
the step of: (A) forming thermal barrier coating 22 over metal substrate 14 by 
depositing a ceramic composition, which comprises: (1) at least about 91 mole % 
(e.g., from about 92 to about 95 mole %) zirconia; and (2) from about 5 to about 8 
mole % (e.g., from about 5.5 to about 6.5 mole %) of a stabilizer component 
comprising: (a) yttria in an amount of from about 4 to about 6 mole % (e.g., from 
about 4 to about 5 mole %) of the composition; and (b) lanthana in an amount of from 
about 0.8 to about 2 mole % (e.g., from about 0.8 to about 1.5 mole %) of the 
composition, wherein (3) the composition has a mole % ratio of lanthana to total 
stabilizing component of from about 0.15 to about 0.35 (e.g., from about 0.2 to about 
0.3). (See, for example, independent Claim 21, as well as dependent Claims 24-25 
and 28; paragraph [0011] at pages 3-4, paragraph [0021] at page 5, and paragraph 
[0028] at page 8 of the Appellants' application.) The claimed method may comprise 
forming thermal barrier coating 22 on a bond coat layer 18 adjacent to and overlaying 
metal substrate 14, and may be deposited by physical vapor deposition to form a 
thermal barrier coating having a strain-tolerant columnar structure. (See dependent 
Claims 22-23; paragraph [0012] at page 4 and paragraph [0031] at page 9 of 
Appellants' application; FIG. 4.) 

VI. Grounds of Rejection To Be Reviewed on Appeal 

There is only one ground of rejection to be reviewed on this appeal. The sole 
ground of rejection to be reviewed is whether Claims 1-2, 6-12, 16-25 and 28 are 
unpatentable under 35 U.S.C. § 103(a) over U.S. Patent Application 2003/0224200 
(hereafter referred to as "Bruce"). 
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Argument 

Rejection of Claims 1-2, 6-12, 16-25 and 28 under 35 USC 103(a) as 
Unpatentable over Bruce 

In rejecting Claims 1-2, 6-12, 16-25 and 28 under 35 U.S.C. § 103(a) as 
unpatentable over Bruce, the Examiner has erred in the Final Office Action for at least 
two reasons: (1) the failure to clearly or adequately explain the basis for the alleged 
"overlapping ranges" of Bruce with Claims 1-2, 6-12, 16-25 and 28, thus making the 
rejection of these Claims prima facie improper under 37 C.F.R. 1.104(c)(2); (2) the 
failure to establish a prima facie case of obviousness under MPEP § 706.02(j) in 
rejecting Claims 1-2, 6-12, 16-25 and 28, again making this rejection prima facie 
improper; and (3) the specific failure to establish a prima facie case of obviousness 
under MPEP § 706.02(j) in rejecting Claim 19 which defines a turbine shroud having a 
thermal barrier coating with a thickness admittedly not taught by Bruce. 

1. The Final Office Action fails to clearly or adequately 
explain the basis for the alleged "overlapping ranges" of 
Bruce with Claims 1-2, 6-12, 16-25 and 28, thus making the 
rejection of these claims prima facie improper under 37 
C.F.R. 1.104(c)(2). 

Pages 2-3 of the Final Office Action alleges that, because Bruce discloses a 
ceramic thermal barrier coating of yttria stabilized zirconia having 1-10 wt% yttria and 
0.1 to 4 wt% lanthana, this would create a composition "which when calculated into 
mol% readily overlaps the ranges of at least about 91 and between about 92-95 mol% 
zirconia, about 4-6 mol% [yttria] and about [0.8]-2 mol% lanthana with a total stabilizer 
component of about 5-8 mol% and where the mol% lanthana ratio to total stabilizing 
component is from about 0.15 to about 0.35 or about 0.2 to about [0.3]," referring to 
page 2, paragraphs [0010], [0015] and [0016], and page 3, paragraph [0023], of Bruce. 
The Office Action further alleges that the "overlapping ranges create a composition of 
from between about 87-91 wt% zirconia, 7-9.5 wt% [yttria] and 2.2-4.5 wt% 
[lanthana]." 
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This rejection of Claims 1-2, 6-12, 16-25 and 28 is prima facie improper 
because it violates 37 CFR 1.104(c)(2), which states that the "pertinence of each 
reference, if not apparent, must be clearly explained." Instead, the Final Office Action 
leaves Appellants completely guessing as to what the basis is in Bruce for the alleged 
"overlapping ranges" that "create a composition of from between about 87-91 wt% 
zirconia, 7-9.5 wt% [yttria] and 2.2-4.5 wt% [lanthana]." For example, as was pointed 
out by Appellants' prior response of June 6, 2006 to the Prior Office Action of April 7, 
2006, it unclear whether the Examiner is relying on the alleged disclosure in Bruce of "a 
ceramic thermal barrier coating of yttria stabilized zirconia having 1-10 wt% yttria and 
0.1 to 5 wt% lanthana" to "create a composition of from between about 87-91 wt% 
zirconia, 7-9.5 wt% [yttria] and 2.2-4.5 wt% [lanthana]," or whether the Examiner is 
relying on some other disclosure in Bruce. 

In reply, page 5 of the Final Office Action alleges that: 

"Bruce' s disclosure [creates] a [composition] which when 
calculated into mol% readily [overlaps] the ranges of at least 
about 91 mol% zirconia and about 92-95 mol% zirconia, about 
4-6 mol% yttria and about [0.8]-2 mol% lanthana with a total 
stabilizer component of about 5-8 and about 5.5-6.5 mol% and 
where the mol% ratio of lanthana to total stabilizing component 
is from about 0.15 to about 0.35 and about [0.2] to about [0.3]. 
As the examiner indicates the weight percentages of Y2O3 and 
La 2 03 of Bruce were converted to mol percentages. Within the 
range of possible combinations of these percentages lies 
combinations of mol percentages and mol ratios overlapping 
those of the instant Claims. 

This reply from page 5 of the Office Action still fails to demonstrate, or 
adequately explain, what , exactly, is the basis for these alleged "overlapping ranges." 
Appellants are still left to unfairly guess as to how the Office Action converted the 
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alleged percentages taught by Bruce to the alleged mole percentages, what combinations 
are actually taught by Bruce that are relied on, etc. In short, the Final Office Action still 
fails to comply with 37 C.F.R. 1.104(c)(2) in "clearly explaining the pertinence" of 
Bruce so that Appellants can fairly respond to, or even understand, what the basis is for 
the rejection of Claims 1-2, 6-12, 16-25 and 28 over Bruce. 

For example, with regard to paragraph [0023], in terms of specific ranges, Bruce 
teaches (1) "about three to four weight percent yttria and alloyed to contain about 0.05 
to about 1 weight percent lanthana;" and (2) "about one up to about ten weigh percent 
yttria and about 0.1 to about 4 weight percent lanthana." How the Final Office Action 
arrives at "a composition of from between about 87-91 wt% zirconia, 7-9.5 wt% [yttria] 
and 2.2-4.5 wt% [lanthana]" from these specified ranges taught in paragraph [0023] of 
Bruce is not adequately explained and is also not readily apparent. In fact, it is still 
completely unclear from the Final Office Action specifically how the ranges specifically 
taught by Bruce can allegedly "overlap" the mole % ranges of zirconia, yttria, and 
lanthana defined in amended Claims 1-2, 6-12, 16-25 and 28. 

In particular, the Final Office Action nowhere adequately explains the basis for 
where Bruce teaches the claimed mole % ratios of lanthana to total stabilizing 
component defined in Claims 1-2. 6-12, 16-25 and 28 . For example, paragraph [0023] 
of Bruce relied on in the Office Action does not specifically teach a mole % ratio of 
lanthana to total stabilizing component of from about 0.15 to about 0.35 (see for 
example, Claims 1, 8 and 21), or especially a mole % ratio of from about 0.2 to about 
0.3 (see Claims 7, 17 and 28). Instead, Bruce says absolutely nothing about what the 
mole % ratio of lanthana to total stabilizing component should be. There is simply no 
basis in Bruce for one skilled in the art to pick any particular mole % ratio of lanthana to 
total stabilizing component, and especially the mole % ratios defined in the instant 
Claims. 

In fact, Final Office Action admits that Bruce does not specifically teach the 
combination claimed ranges of zirconia, yttria, lanthana, and lanthana to total stabilizing 
component when the Final Office Action says that "within the range of possible 
combinations lies combinations of mol percentages and mol ratios" that allegedly 
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overlap those of the instant Claims. Instead, the Final Office Action simply engages in 
improper and unsupported speculation as to what these alleged "overlapping ranges" 
might be , not what is actually taught by Bruce. Indeed, the alleged "overlapping ranges" 
between Bruce and the instant Claims appear to be based on the personal knowledge of 
the Examiner, and not what is fairly taught by Bruce. Accordingly, and alternatively if 
the Board does not reverse this rejection of the instant Claims, the Board is respectfully 
requested to order the Examiner to supply an affidavit/declaration under 37 CFR § 
1.104(d)(2) to provide her factual basis for this alleged "overlapping of ranges" since it 
appears to be based on her personal knowledge, and not what is fairly taught by the art 
relied on. 

2. The Final Office Action has failed to establish a prima facie 

CASE OBVIOUSNESS UNDER MPEP § 706.02(j) IN REJECTING CLAIMS 1- 
2, 6-12, 16-25 AND 28, AGAIN MAKING THIS REJECTION PRIMA FACIE 
IMPROPER. 

The Final Office Action also improperly rejects Claims 1-2, 6-12, 16-25 and 28 
by failing to establish a prima facie case of obviousness under MPEP § 706.02(j). To 
establish a prima facie case of obviousness, MPEP § 706.02(j) says that three basic 
criteria must be met. First, there must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art, to modify the reference or to combine reference teachings. Second, there must 
be a reasonable expectation of success. Finally, the prior art reference (or references 
when combined) must teach or suggest all the claim limitations . (Emphasis added.) 

Instead, page 3 of the Final Office Action alleges that it would be prima facie 
obvious to select the "overlapping portion" of the ranges disclosed by Bruce, citing the 
cases of In re Malagari, 182 USPQ 549 (Fed. Cir. 1974) and In re Hoeschele, 160 
USPQ 809 (CCPA 1969). But as noted above, and contrary to at least the third criteria 
of MPEP § 706.020) (the reference "must teach or suggest all claim limitations"), it is 
inaccurate to characterize as "overlapping" the ranges taught by Bruce with instantly 
claimed ranges. For example, the Office Action has failed to properly show that the 
mole % ratio of lanthana to total stabilizing component of the claimed 
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compositions/thermal barrier coatings is taught by Bruce. The cited case law in the 
Final Office Action assumes that there are "overlapping" ranges between what is 
disclosed in the art and what is claimed, which is simply not true. Accordingly, the 
Final Office Action's reliance on the cited case law to establish a prima facie case of 
obviousness is completely misplaced. 

Instead, the Final Office Action completely fails to establish a prima facie case 
of obviousness under MPEP § 706.02(j) in rejecting Claims 1-2, 6-12, 16-25 and 28 
over Bruce. In fact, page 3 of the Final Office Action even concedes that Bruce does not 
disclose "examples of compositions falling within the claimed ranges." If Bruce does 
not disclose "examples of compositions falling within the claimed ranges," simply 
alleging that Bruce discloses "overlapping ranges" is inadequate to teach or suggest, for 
example, the claimed ranges of zirconia, yttria and lanthana. In fact, the Federal Circuit 
has made clear that the disclosure of a range, even if "overlapping," "does not constitute 
a specific disclosure of the endpoints of that range" or even "each of the intermediate 
points" in that range. SeeAtofina v. Great Lakes Chemical Corp., 78 U.S.P.Q.2d 1417, 
1424 (Fed. Cir. 2006). The Final Office Action has provided absolutely no proper basis 
for rejecting the instant Claims as obvious over Bruce, much less a prima facie case of 
obviousness under MPEP § 706.02(j), by simply alleging "overlapping ranges" where 
Bruce discloses no "examples of compositions falling within the claimed ranges." 

3. The Final Office Action has failed to establish a prima facie 

CASE OBVIOUSNESS UNDER MPEP § 706.02(j) IN REJECTING CLAIM 19, 
WHICH DEFINES A TURBINE SHROUD HAVING A THERMAL BARRIER 
COATING WITH A THICKNESS ADMITTEDLY NOT TAUGHT BY BRUCE. 
Page 4 of the Final Office Action further fails to establish a prima facie case of 
obviousness under MPEP § 706.02(j) in rejecting Claim 19 which defines a turbine 
shroud having a thermal barrier coating with a thickness of from about 30 to about 70 
mils. The Final Office Action concedes that Bruce does not disclose a turbine shroud 
having a thermal barrier coating with a thickness of from about 30 to about 70 mils 
according to Claim 19. Instead, the Final Office Action alleges that, because paragraph 
[0017] of Bruce says the thickness of the thermal barrier coating "is sufficient to provide 
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the required thermal properties for the underlying substrate 22 and blade 1 0," it would 
be obvious "to adjust the thermal barrier thickness for the intended application." 

The position of the Final Office Action regarding the alleged obviousness of the 
thickness range defined in Claim 1 9 is simply unsupportable and improper speculation . 
The cited case law {In re Boesch) regarding selecting "optimum values" is irrelevant 
because, as even the Final Office Action concedes, no thickness range for thermal 
barrier coatings for turbine shrouds are taught by Bruce. Accordingly, there is 
absolutely no a proper basis alleged by the Final Office Action for rejecting Claim 19 as 
obvious over Bruce. 

Summary of Argument and Relief Requested 
Appellants submit that the of Claims 1-2, 6-12, 16-25, and 28 is unobvious 
over the prior art relied on in rejecting these Claims. The Final Office Action fails to 
clearly or adequately explain the basis for the alleged "overlapping ranges" of 
Bruce with Claims 1-2, 6-12, 16-25 and 28, thus making the rejection of these 
Claims prima facie improper under 37 C.F.R. 1.104(c)(2). In addition, the Final 
Office Action has failed to establish a prima facie case obviousness under MPEP § 
706.02(j) in rejecting Claims 1-2, 6-12, 16-25 and 28, again making this rejection 
prima facie improper. Finally, the Final Office Action specifically fails to establish a 
prima facie case of obviousness under MPEP § 706.02(j) in rejecting Claim 19 
which defines a turbine shroud having a thermal barrier coating with a thickness 
admittedly not taught by Bruce 
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Accordingly, Appellants respectfully request the Honorable Board of Appeals 
and Interferences to reverse the Examiner's rejection and remand with directions to 
allow Appellants' application to issue with 1-2, 6-12, 16-25, and 28 currently 
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Claim Appendix 



1 . A ceramic composition, which comprises: 

1 . at least about 91 mole % zirconia; and 

2. from about 5 to about 8 mole % of a stabilizer component comprising: 

a. yttria in an amount of from about 4 to about 6 mole % of the 
composition; and 

b. lanthana in an amount of from about 0.8 to about 2 mole % of 
the composition; 

3. wherein the composition has a mole % ratio of lanthana to total 
stabilizing component of from about 0.15 to about 0.35. 

2. The composition of claim 1 which comprises from about 92 to about 95 mole 
% zirconia. 

6. The composition of claim 1 which comprises from about 5.5 to about 6.5 mole 
% stabilizing component, wherein yttria is in an amount of from about 4 to about 5 
mole % of the composition and wherein lanthana is in an amount of from about 0.8 to 
about 1.5 mole % of the composition. 

7. The composition of claim 6 wherein the ratio of lanthana to total stabilizing 
component is from about 0.2 to about 0.3. 

8. A thermally protected article, which comprises: 

A. a metal substrate; and 

B. a thermal barrier coating comprising: 

1 . at least about 91 mole % zirconia; and 

2. from about 5 to about 8 mole % of a stabilizer component 
comprising: 

a. yttria in an amount of from about 4 to about 6 mole % 
of the thermal barrier coating; and 

b. lanthana in an amount of from about 0.8 to about 2 mole 
% of the thermal barrier coating; 
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3. wherein the thermal barrier coating has a mole % ratio of 
lanthana to total stabilizing component of from about 0.15 to 
about 035. 

9. The article of claim 8 which further comprises a bond coat layer adjacent to 
and overlaying the metal substrate and wherein the thermal barrier coating is adjacent 
to and overlies the bond coat layer. 

10. The article of claim 9 wherein the thermal barrier coating has a thickness of 
from about 1 to about 100 mils. 

1 1 . The article of claim 10 wherein the thermal barrier coating has a strain-tolerant 
columnar structure. 

12. The article of claim 11 wherein the thermal barrier coating comprises from 
about 92 to about 95 mole % zirconia. 

16. The article of claim 11 wherein the thermal barrier coating comprises from 
about 5.5 to about 6.5 mole % stabilizing component, wherein yttria is in an amount 
of from about 4 to about 5 mole % of the thermal barrier coating and wherein lanthana 
is in an amount of from about 0.8 to about 1.5 mole % of the thermal barrier coating. 

17. The article of claim 16 wherein the ratio of lanthana to total stabilizing 
component is from about 0.2 to about 0.3. 

18. The article of claim 1 1 which is a turbine engine component. 

19. The article of claim 18 which is a turbine shroud and wherein the thermal 
barrier coating has a thickness of from about 30 to about 70 mils. 
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20. The article of claim 18 which is a turbine airfoil and wherein the thermal 
barrier coating has a thickness of from about 3 to about 1 5 mils. 

21. A method for preparing a thermal barrier coating on an underlying metal 
substrate, the method comprising the step of: 

A. forming a thermal barrier coating over the metal substrate by 
depositing a ceramic composition, which comprises: 

1 . at least about 91 mole % zirconia; and 

2. from about 5 to about 8 mole % of a stabilizer component 
comprising: 

a. yttria in an amount of from about 4 to about 6 mole % 
of the composition; and 

b. lanthana in an amount of from about 0.8 to about 2 mole 
% of the composition; 

3. wherein the composition has a mole % ratio of lanthana to total 
stabilizing component of from about 0.15 to about 0.35. 

22. The method of claim 21 wherein a bond coat layer is adjacent to and overlies 
the metal substrate and wherein the thermal barrier coating is formed on the bond coat 
layer. 

23. The method of claim 22 wherein the ceramic composition is deposited by 
physical vapor deposition to form a thermal barrier coating having a strain-tolerant 
columnar structure. 

24. The method of claim 23 wherein the ceramic composition that is deposited 
comprises from about 92 to about 95 mole % zirconia. 

25. The method of claim 24 wherein the ceramic composition that is deposited 
comprises from about 5.5 to about 6.5 mole % stabilizing component, and wherein 
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yttria in an amount of from about 4 to about 5 mole % of the composition and 
lanthana in an amount of from about 0.8 to about 1 .5 mole % of the composition. 

28. The method of claim 25 wherein the ratio of lanthana to total stabilizing 
component is from about 0.2 to about 0.3. 
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Evidence Appendix 

There is no other "evidence" submitted by Appellants during prosecution that 
is referred to in this Appeal Brief. 
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Related Proceedings Appendix 

There have been no decisions rendered by a court or the Board in any 
proceedings related to this appeal. 
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